toA083i7 Z 


P1PSI/NAVY-RAPID  EVALUATION  OF  PROPULSION  SYSTEM  EFFECTS 
FOR  THE  NAVY  GAS  TURBINE  ENGINE  CODE,  NEPCOMP 


W.  H.  Ball 

The  Boeing  Company 
Seattle,  Washington  98124 


11  October  1979 


Final  Report  for  Period  28  June  1979  through  1 1  October  1979 
Contract  No.  N62269-79-C-0278 

\ 


Approved  for  Public  Release; 
Distribution  Unlimited 


A' 


I 


■r  *rrc, 
irrvi 


Prepared  for 

NAVAL  AIR  DEVELOPMENT  CENTER 
Warminster,  Pennsylvania  18974 


80  ,  4  17  0  73 


9 


UNCLASSIFIED 


SECURE 


ASSlflCATION  Of  THIS  PAGE  <Tfh»n  Dmlm  Enur'd) 


MfuMBER 

'•%*$*  9 

n1 

71381-58  f" 

■ 

[4.  TIT..E  (end  SubtUfm) 

CL 


(  1 0>t 


)  REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


PIP-SI  /NAVY  -  J1APID  EVALUATION  OF  JWUlSION 
ITSTEM  EFFECTS  FOR  THE  NAVY  GAS  TURBINE 

Engine  i;ode,  nepcomp^  *  e 


ecipicnt’5  catalog  number 


Final  jTepUrt# 

28  June — 11  QctolWW  1079 


■«.  pcrporninu  dw«.-  r«port  number 


.rtumuiinr 


.  H.^Bal 1 


Ty 


f  /s 


«  CONTRACT  OR  GRANT  NUMBERf*) 

_Cont»^act  No. 
N62269-79-C-Gf278\W 


9  PERFORMING  ORGanHATION  fame  and  ADDRESS 

Boeing  Military  Airplane  Development 
The  Boeing  ^Company  -  c_ 

Seattle,  Washington  98124 

IT  CONTROLLING  Of  f  ICE  N  AME  ANO  AOOHESS  \ 

Aircraft  &  Crew  Systems  Technology  Directorate 
Naval  Air  Development  Center 
Warminster,  PA  18974 


10.  PROGRAM  ELEMENT.  PROJECT  task 
ARE^A^Rk  unit  numbers 


..JLt 


U  MONITORING  AGENCY  NAME  A  AODRESSfl/  altlerent  Item  Corlroll/nJ  Ollic') 


--REPORT'D  AfE  > 

11  Octotier  '1979  i 


13.  NUMBER  of  RAGES 


IS.  security  Class.  ( ot  nut  report) 

Unclassified 


'S*.  DECLASSIFICATION'  DOWNGRADING 
SCHEDULE 


16.  DISTRIBUTION  STATEMENT  (el  Nil «  Report) 

Uni  i  mi  ted 


>7.  DISTRIBUTION  STATEMENT  (of  tbe  •bftracr  entered  in  S/ocA  20.  It  /r-joi  Report) 

Approved  for  Public  Release;  Distribution  Unlimited 


is  supplementary  notes 


'9.  KEY  V/ORDS  (Cunilnue  on  revetee  t  I  de  If  neceeeery  end  identity  by  block  number ) 

Propulsion  System  Performance 
Inlet  Performance 
Nozzle  Performance 


u 


ABSTRACT  (Continue  on  revert*  tide  If  ntcettery  end  Identity  by  block  number) 

This  report  describes  the  work  accomplished  during  a  fourteen-week  contract 
to  modify  two  existing  interactive  computer  programs  for  calculating  installed 
engine  performance,  including  inlet  and  nozzle  corrections  and  to  demonstrate 
their  use  for  NAQC.  , 

f\ 


DD  , 1473  EOITIOH  OF  I  NOV  65  1$  OBSOLETF 


Unclassified 


SECURITY  CLASSIFICATION  Of  THIS  PAGE  [UTiin  Don  Entered) 


NADC-79081-60 


FOREWORD 

This  report  describes  the  work  performed  at  The  Boeing  Company  on 
Contract  N62269-79-C-0278.  The  work  was  performed  during  the  period 
28  June  through  3  October  1979. 

During  the  contract  the  existing  PIPSI  and  DER1VP  computer  codes 
previously  developed  for  the  U.S.  Air  Force  were  modified  to  operate  on 
the  NADC  computer  system  and  a  training  session  was  held  at  NADC  to 
explain  the  operation  of  the  codes  and  to  demonstrate  its  usage  to  NADC 
personnel . 

Mr.  John  Cyrus  was  Project  Monitor  for  NADC  and  Mr.  W.  H.  Ball  was 
Program  Manager  for  The  Boeing  Company.  Modifications  to  the  computer 
code  were  accomplished  by  Mr.  R.  A.  Atkins,  Jr. 
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INTRODUCTION 


The  purpose  of  the  contract  work  was  to  modify  an  existing  Air  Force/ 
Boeing  computer  code  ( P IPS  I ,  documented  in  References  1  through  4), 
install  the  modified  code  on  the  NADC  CDC  computer  s^jtem,  and  train  NADC 
personnel  in  the  usage  of  the  code  by  means  of  instruction  and 
demonstration. 


The  complete  documentation  of  the  calculation  methods  employed  by  the 
code,  nomenclature,  sample  cases,  and  the  library  of  inlet  and 
nozzle/ aftbody  input  maps  is  contained  in  the  set  of  documents 
(References  I  through  4)  which  describe  the  code  developed  for  the  Air 
Force  version  of  the  program.  This  report  describes  those  changes  to  the 
existing  code  that  were  made  to  adapt  the  code  to  the  NADC  computer  and 
to  provide  the  desired  output  data. 

MODIFICATIONS  TO  PIPSI  CODE 

The  modifications  to  the  computer  code  that  were  accomplished  to  make  the 
code  compatible  with  the  NADC  computer  system  and  the  NADC  inpu;  data 
format  are  described  below. 

Changes  in  Uninstalled  Engine  Data  Format 

(1)  The  format  of  the  uninstalled  engine  data  for  the  NADC  version  of 
the  PIPSI  program  is  slightly  different  from  that  described  in 
Section  6.6  of  Reference  2.  The  engine  input  data  format  for  the 
NADC  PIPSI  code  is  shown  in  Figure  1.  The  only  difference  from  the 
original  code  is  that  the  areas  input  for  AS  and  A9,  shown  in 
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22207 . 296-7-7 . 7— ?M 

4.o]n. 

368 . 2 

-417.9  — 

-.-40-,)  0 

.2000 

10000. 

1  .on 

1  7626. 26f>- 1  .  2  3?4 .6 

3.016 

9  09 .8 

417.9 

.  5  0  0  0 

.2000 

1  noon . 

2.00 

16320.20^4]. 4  374.C 

3 . 0 

4  52.0 

4  17.9 

.4000 

— 

*200  0- 

10000. 

—  -3.00 

14WJ/4.  KwW]  .  3 —  3P4 

-  3 .  n  c  is  . 

-393.7- 

4  1  7.5-- 

.9000 

.  A  0  0  0 

1  0  (iimi  . 

1.00 

17773.26674.1  77?. 7 

3.767 

803.7 

4  17.9 

.401),) 

.‘•000 

10000. 

2.00 

16331  •21t-24.C»  V?./ 

3.?o-j 

446.5 

♦•17.4 

.  4  t  0  1) 

--  - 

.  A  0  0  0  - 

1 0  000 . 

3 . 0  0 

-1479?. 16S02.2  322.7— 

-3.329— 

-389.0 

-417. 9  — 

..-9c.):) 

.6000 

10060. 

1  .00 

16673.31065.3  316.0 

3.60  8 

496.5 

4  17.9 

.  4  o  0  0 

.  6000 

1 0  0  0  0 . 

2.00 

16977.23420.6  316.0 

3.648 

440  .  ft 

4]7.9 

.  9  0  0  0 

■  — 

.noon 

-1  00  on . 

—  3.00 

15174. 17>47. 

-  3«  b-a.b _ 

-3-4.  -1 

4  1  7  .  V  — 

-.Vo-OO  . 

.6000 

10 0 00. 

1.00 

21361.36*  1 6 . 6  316.2 

4  995 

4  8  0.1 

417.9 

,  9  b  0  0 

•  n  0  0  0 

1 00 on . 

2.00 

19300.27r44.t,  31b  .2 

4.400 

4  26.6 

4  ]  7 .9 

,9c  JO 

-  ■— 

-*  no  0  0 

10000 . 

—  3.00 

17112.196-71.7  3  1  b.  <r  - 

4.441 

377.0 

4]  7.9--. 

.4O0J 

1 

.  0000 

1  0  0  (1  0  . 

1.00 

22999,39^63.4  ?W7.b 

4.90b 

476.7 

417.9 

.  4  0  0  0 

1 

.  0000 

10000. 

2.00 

20604.30513.6  2°7.b 

4  .  oPr> 

473.6 

4  17.9 

.  4  0  1)  1) 

1 

.  u 0 0O 

10  0  On 

- 3.0  0 

1  6.0  44. 2  1  9  3M.  ] - -pu 

-  c- .  n  n  l . 

-369.8 

U  3  7 . 9  — 

..  4.0  0  0 

1 

•  20  00 

1 oooo . 

1.00 

?43?(i.43*-  1  7.2  773.6 

c  .4?4 

476.0 

4]  7 .9 

.  4  0  O  J 

1 

.200  0 

1  OUOll  . 

2.0  0 

2 1 6  9  0 . 3  3  3  6  5 . 3  773.4 

8.409 

477.9 

w]  7.9 

.  4  c.  0  0 

1 

*20  on 

1 0  (1  n  0 . 

3.0  0 

1  6695 . 23^6  (1. 7  27  3  «>- 

9.939 

3 06 . 0  __ 

417.9- 

.4000 

.4000 

2  0  (1 0  Cl . 

1.00 

12637. 2 0  3 6p. 7  377.  ] 

3.79b 

825.3 

4  17  •  V 

.  5  0  J  0 

•  *♦000 

20000. 

2.0  0 

11517.15667.6  327.1 

3.738 

4  65.6 

417.9 

.4O!)0 

.4000 

20  (IP A  .- 

- 3 . 0  0 

-1  0427.-1  14  10. 7-  33-7.1- 

-3  .  -3  7-d  - 

^06.2 — 

-4-4_7^_9_ 

*-960  0 

.  o  0  0  0 

20000. 

1.00 

1  3  A  P  4  . 22645.  c-  3  25.0 

3.745 

514.2 

417.9 

•  5  o  0  0 

.  6000 

20000 . 

2.0  0 

12? B 6. 17370.3  376. u 

3.7o  ') 

4  66.0 

417.9 

.4000 

— 

*60  00 

-20  0  00  .- 

—  -3.00 

-1-1-012. 125nO.  l—  326.0 

■  3  .  «3 1  - 

397.1 

4] 7.9- 

.  40  0  0 

•  b  0  0  0 

20000. 

1.00 

15047.25578.4  319  >5 

4 . 3P0 

501.8 

417.9 

.  9eOO 

.  ttOOO 

20000 . 

2.00 

13600.19617.1  319.5 

4.430 

4  4  5.3 

417.9 

.  5  0  0  0 

— 

- . noo  0 

2  0  0  on,. 

-  3.00 

-  1  2062.  14-3-1  0,4 - 3  i  c.,-6— 

-4.47-5- 

388. 0-- 

4  1-7.9- 

.  9ono- 

1 

.  0000 

20000. 

1.00 

17765.30179.4  316-c 

8 . 3  0  5 

444.7 

417.5 

.  4000 

1 

.  0  0  00 

20000. 

2.  On 

16925.23053.9  31^.2 

8.487 

4  3  0.5 

4  3  7.9 

.  9  C,  0  0 

1 
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-  3.00 

1  3976.4bn7-7.6-  316*^ 
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375.4 

41 7.9  - 

.400:) 

Figure  1 
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l.2ouo  20000. 
1.2000  20000. 
— l-*3-00-0— 2-0000-, 
1.4000  20000. 
1.4000  20000. 

1.6000  20000. 
1.6000  20000. 


1.00  19683. 3435 3. 7 
2.00  17677. 26222. b 
1 534-3,4-»6.6K^5- 
1.00  21234.37 b*- 0.6 
2.00  18711. 28604. b 
— 3,  o  a-1  60  47-,  -2-0 62-0  ,  V. 
1.00  22638. 41614.9 


1.6000  20000.  2.00  19760.31 4  7  5.2 

_4^.  bOO-O— 2-0-000, - 3  .00—1-67-21, 22^.2,  4_ 

.6000  36064.  1.00  7199.12163.6 

.6000  36069.  2.00  6926.  4 V c. h  . 7 

.6000  3606.4,  3.00S6u6.  6-77. 3 

.6000  36069.  1.00  6231.14072.6 

.6000  36  0  b9 .  2.00  74t3.lUh^0.1 


1.0000  35069. 
1.0000  36089. 


1.00  9762.16630.1 

2.00  6760.12766.0 


•  6  0  0  0  60U00. 

-*-6-0460  -69  OOd  . - 
1.0000  50000. 
1.0000  50000. 
-1-000  0—5  0000 

1.2000  50000. 
1.20  00  SOU  CO. 

1  .2000  -50000, - 
1 .6000  50000. 
1.6000  5 0000. 

1  *6000  -50  000  »- 
2.0000  50000. 
2.0000  5  0  0  OQ. 
-2,  0-000-  -50000  .- 

2.2000  50000. 
2.2000  50000. 


?6C.o  6.299  476.6  417, 

?Q9.6  6.363  423.7  417, 

— 6, -4.2-1 —  369,6—4-4-7-, 
273*4  7.020  475.6  417, 

273*4  7.091  422.9  4)7, 

-27-3,-4 - 7,  1-9.6 — 368.9 - 447- 

247.7  7.825  474.8  417, 

247.7  7.904  422.0  417, 


330.3  3.773  957.4  4] 7, 

33  0.-5  3.629  493.1  M7, 

3  3  0  .-5  3.879  428.4?  ‘  4  TTi 

329.5  4  .  r-  p  5  439.8  41  7, 

329.6  4,cr7  478.0  4)7, 


1  _  — l-*-U0  0O-36O89, - 3,00 7-497-,— 9 1-U-  5,-*- 

1.2000  36069.  1.00  1 1 69 1 . 1 960 9 . 9 

1.2000  36069.  2.00  10412.151-5.4 

'L  1_ 200 0  -36069. - 3.00  -9059.  1  10-16.4- 


’!  1.6000  3  <7069 .  1  .00  156  66  .271  12.7 

1.6000  36069.  2.00  13917. 20  f- 7b.  3 

’  1 - 1 ,400^-36046  , - 3 .  (VO—1  -1  86  3  ^-146-41^4- 

2.0000  34069,  1.00  17966.32635.3 
2.0000  36(1^9.  2.00  15463 . 24r^9. 1 

’’{ - 2,  0  0  00  -3 4  (i 6 9  . - 3 .0-0—1 -2 8-'- 6 .1- 7-6- U-f- .  3  - 

■’j  .6000  50000.  1  .00  3661  .  6r64.2 

.6000  50000.  2.00  3355.  4632.4 

|  -  — ,  CO  0*4  5^0  (( 0-0  «  — 3  .-00 - 3 0 0  7-. — 3 c* 3 4  .-1 — 

‘|  •  60  0  (>  50000.  1  .00  4231  .  7234.0 


2.00  3826.  5572.5 

—3 .00  — 33  9  5  . — 4-0  (-6  .-0 — 
1,00  5018.  8549.0 

2,00  4503.  6573.0 

-3,-00-  -3056.-4743,^- 
1  .  00  601  3.  101  67.2 

2.0  0  5355.  7M4.3 

-3  •  0  0  — 4f,59  •  -  56-6-5 •  6  - 
1.00  8164.139^7.7 

2.00  7162.10637.9 

-3.00 —  41-95.— 7*  M) .  5- 
1.00  42c 1 . 167^3.5 

2.00  7972.12665.3 

—3  .-(>  0 - 46-2-4, — 9->3 C  9 .-6 — 

1.00  9336.17646.^ 

2.00  7958.13317.5 


2 . 2  00  0  -  5  0-0  00  . - 3 . 00 4807-,— o3Q6,7- 


326.4  5.979 

326*4  5.649 

-3  26-4 - 5, 77  3- 

321.0  4.049 

321  *0  7 . 0  ?u 

-3  21  *-0  —7.1  12- 

201.4  10.241 
2° 1 • 4  10.345 

234.0  1  2  »  4  p,  4 

2?4 . U  12. 402 
-234  *  0-1-2  .  80  -J-- 

330.6  3.774 

3  3  0 . 5  3.630 

-5530  .5 - 3.-66  0- 

3?o.5  4.024 

329.6  4.467 

-329*5 - 4.64  3- 

326.4  L.5(-'0 

326.9  5.8co 

-3  26.4 —  5.71-3 

321.1  6 . °64 

321*1  7.043 

-321  *1—7.116 
?  9  1  .  b  10^2.42 
291  .6  10.396 
— ?G4-.  6  -1  0  ,4^1- 

234.2  12.484 

234 .2  12.712 
-  -234 .2-— 1-2 .829- 

204.2  13.240 
204.2  13.390 

—206,2—1  3.917- 


921 .0 
461.9 
—4  02.-1— 

401.5 
4  4  5.4 
388.0 
4  7  6.5 

4  23.4 
-  -360.3- 

477.1 
424.0 

- 369.8- 

557.6 

493.2 

540.0 
478.] 
- 47-5-.  8 — 


417.9 

4  17.9 

-4  -1 -7. 9 


.  Vr  0  0 
.9600 
,  -9-0.)  0  - 
.9600 

.■70  0  0 

_„.9fcO0- 
.9000 
.  9o00 
-,-9.6  00- 
.  9o00 

.  7  o  0  0 
~  .  9  O ‘(JO 
.9600 
.700  0 
—,-7  00-0- 
.9000 
.  9c  o  o 
— ,-9-oO-G- 
.  9c  OQ 
.  9 c  OQ 
-  .  7o  0  0- 
.  9o00 

.  9  o  3  0 
-.-90-00 
.  9  c  0  0 
.  9c00 
-,-96-0  0- 
.7000 
.9600 

— .-9  c-OO” 

.700  0 
.9000 
-.  9-c-OO 


.2 

417.9 

.9600 

.0 

417.9 

.9000 

—  4)7,9- 

—  .-58-00 - 

.9 

4  17.9 

.9000 

.4 

417.9 

.701)0 

.  1 

-  417.9- 

—  .  Soil  0 

.5 

417.9 

.  9c  0  0 

.4 

417.9 

.  9o00 

.-4- 

— 4  }  -7-,  5  - 

—  .9600— — 

.  0 

417.9 

.  7C  00 

.9 

4  17.9 

.7000 

.8 

— 4  17.9 

—  .  76.00 - 

.8 

4  17.9 

.  7  6  o  0 

.8 

4  17.9 

.900  0 

,8- 

—4  17,9 

-  .  56-0  0 - 

Figure  1  NADC  Uninstalled  Engine  Data  Input  Format  (Concluded) 
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columns  8  and  9  respectively,  are  input  in  square  inches  for  the 
NADC  input  instead  of  in  square  feet  as  in  the  Air  Force  version  of 
the  PIPSI  code.  The  square  inches  are  converted  internally  (in  the 
revised  code)  to  square  feet. 

(2)  The  association  of  external  file  names  to  internal  program  tape 
definitions  is  done  with  GET  statements  rather  than  ATTACH 
statements.  For  instance, 

use  GET , TAPE  1 =AFE  to  connect  TAPE1  with  previously  stored  AFE 
(Uninstalled  engine  input  data  file), 
also,  GET , TAPES  1  =  inlet  file 
GET, TAPES?  =  a'tbody  file 
GET , TAPE53  =  CFG  file 
GET, TAPES4  -  capture  area  file 

(3)  The  code  was  modified  to  automatically  generate  installed 
propulsion  system  performance  output  data  for  use  in  mission 
performance  calculations.  This  data  is  written  to  an  output  file 
named  TAPE7.  This  file  is  automatically  qenerated  with  each 
execution  of  the  PIPS!  program.  The  format  for  the  TAPE7  output  is 
as  shown  in  Figure  2.  The  format  was  provided  by  NADC  at  the  start 
of  the  contract  work. 


The  modifications,  debugging,  checkout,  sample  calculations,  and 
demonstration  were  all  performed  using  the  NADC  computer  system.  At  the 


TJ25TS*.  PUN  6 :  4/8  PERM4NCE  OE  CK ;  UNlNSTAlLEO  OdTA.  USE  WITH  P I  PS  I 
T  RE  F  3114  0. 

dlT  33  5  0.  10000.  20000.  36039.  50000. 

MdCH  1  7  0.0000  .2000  .  4000  .6000  .8000  1.0000  .  .  .1.2000 

T  HR  ~  4  '  26951.8  24753.7  224  72 . 3  20024.3 
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Figure  2  Format  for  TAPE7  (Installed  Performar~e)  F i 1 e (Continued) 
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Figure  2  Format  for  TAPE7  (Installed  Performance)  File  (Concluded) 
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beginning  of  the  contract,  a  magnetic  tape  containing  the  existing  Air 
Force  versions  of  the  source  codes  for  the  PIPSI  and  DERIVP  plus  a 
complete  library  file  of  inlet  performance,  nozzle/aftbody  drag  maps,  and 

nozzle  Cp^  mapS  was  ma^ed  naoc  and  was  installed  by  NADC 
personnel  as  permanent  files  in  their  COC  computer  system.  The 

modifications  were  then  accomplished  by  Boeing  personnel  using  a  remote 
access  keyboard  terminal  located  at  Seattle,  Washington. 

Preparation  of  AOEN  Nozzle  Haps 

A  set  of  nozzle/aftbody  drag  and  Cp^  maps  for  the  ADEN  CD  Nozzle  was 
developed  for  use  during  the  installed  performance  calculations.  These 
maps  for  the  ADEN  configuration  are  described  and  shown  in  Appendix  A. 

Calculation  of  Installed  Performance 

After  the  source  code  was  modified,  binary  (object)  deck  files  were 
created  and  stored  as  permanent  files  in  the  NADC  computer.  After  the 
modified  object  decks  were  obtained,  a  series  of  installed  performance 
calculations  was  performed  using  the  matrix  of  engines,  inlets, 
nozzle/aftbody  drag  maps,  and  nozzle  C^  maps  descHbed  in 
Appendix  A.  Plotted  results  from  some  of  the  installed  performance 
calculations  are  contained  In  Appendix  A.  Appendix  A  also  contains  a 
catalog  of  the  files  stored  In  the  NADC  computer  with  key  files  indicated. 

Demonstration  and  Training  Session 

At  the  conclusion  of  the  contract  work,  a  training  session  was  held  at 
NADC  to  explain  and  demonstrate  the  operation  of  the  computer  programs  to 
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NADC  personnel.  Appendix  B  contains  some  of  the  general  briefing  charts 
that  were  contained  in  handout  material  distributed  to  the  NADC  personnel 
who  participated  in  the  training  sessions.  The  charts  are  presented  in 
Appendix  B  to  provide  a  source  of  information  for  those  who  want  to  learn 
of  the  general  operating  characteristics  of  the  computer  programs  without 
obtaining  the  complete  set  of  docunents  describing  the  programs 
(References  1  through  4). 
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APPENDIX  A 

INSTALLED  PERFORMANCE  CALCULATIONS 
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TABLE  A- 1 1 


SUMMARY  OF 

INLET 

CAPTURE 
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.872 

7.042 
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Figure  A-1 1 .  inlet  Drag  Versus  Power  Setting  for  a  Mach  2  Inlet 
With  a  Turbofan  Engine 
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Figure  A-14.  Comparison  of  Matched  Inlet  Total  Pressure  Recovery 
for  Various  Inlets  (Turbojet  Engine) 


LWF 


Figure  A- 15.  Comparison  of  Matched  Inlet  Drag  for  Various  Inlets 
(Turbojet  Engine) 
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FnMAX 
(lb  x  10“' 


Fnint 

(lb  x  10 


Figure  A  -16  Comparison  of  Maximum  Installed  Thrust  for  Various  Inlets 
(Turbojet  Engine) 


Figure  A-J 7.  Comparison  of  Intermediate  Installed  Thrust  for  Various 
Inlets  (Turbojet  Engine) 
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CRTRLOG  OF  t- 03c 93 
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Figure  A- 21  Catalog  of  Permanent  Files  on  NADC  Computer  Account 
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Figure  A  -22.  Nozzle  and  A  ftbody  Area  Distribution  for  a  Twin 
ADEN  Nozzle  Configuration 
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Figure  A  -24.  Gross  Thrust  Coefficient  for  an  ADEN  Nozzle  Configuration 
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GENERAL  COMPUTER  PROGRAM  OPERATING  CHARACTERISTICS 
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What  is  PIPSI? 
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PIPSI  program  is  documented  in 
AFFDL-TR-78-91 ,  Vols  MV  July  1978. 


Preliminary  Analysis  Process  Lsing  P1PSI 
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PIPSI  Interactive  Input 


Figure  B-3  PIPSI  Interactive  Input  Options 


PIPSI  Data  Flow 


CAPTURE 


Matrix  of  Nozzle  Maps  in  Library  File 


The  Derivative  Process 


Figure  8-8  Illustration  of  the  Derivative  Process 
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Figure  B-9.  Example  of  a  PIPS I  Terminal  Session  (Continued) 
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Figure  B-9.  Example  of  a  PIPSI  Terminal  Session  (Concluded) 
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Figure  B-10.  Example  of  a  DERI  VP  Terminal  Session  ! Continued ) 
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